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Overview

• The IPD/IPT Philosophy

• Organizational Changes

• Integrated Management Structure

• Implementation Tools and Metrics

• F-22 Lessons Learned

• Summary
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What is IPD / IPT?

•  “Integrated product development is a philosophy that systematically
employs a teaming of functional disciplines to integrate and
concurrently apply all  necessary processes to produce an effective and
efficient product that satisfies customer’s needs.”

 Air Force Material Command
 IPD Guide, 25 May 93

• The  right people with the right expertise, tools, and dedication
constitute the integrated product team

••  Common focus and trust are essential for team to succeed
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IPD is not about

changing   WHAT  you do

Its about changing

HOW you do it !

The Bottom Line is ...
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“Over the Transom” Method Is Out

Old 
Way

F-22 
Way

Over
the

Transom

•  All functions  
   are involved

•  From “cradle
   to grave”

Requirements Design
Support

Multidiscipline
Product
Teams

THE   IPT

Manufacturing
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The IPT Way

Interactive Input
– Engineering
– Manufacturing
– Material
– QA
– Safety
– Security
– Support
– Computer Resources

Focused Team Effort
– Understanding Requirements
– Product/Performance
– Manufacturing Resources
– Variability Reduction
– Cost/Schedule
– Technology
– Quality
– Maintainability
– Supportability

Build to Package
– Product Specifications (Hdw & S/W)
– Tool Design
– Support Equipment
– Test Packages
– Shop Orders

Deliver Products
– Internal Customers

– Fabrication
– Assembly
– Flight

– Product Customer
– Field Operations
– Technical Support

Engineering and Manufacturing
Development Life Cycle
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The SPO Made Organizational Changes

SPO  DIRECTOR

WEAPON
SYSTEM

INTEGRATION

AIR VEHICLE
IPT

ENGINE
IPT

SUPPORT SYS
IPT

TNG SYSTEM
IPT

To a Product Oriented SPO

From a Functional Oriented SPO

AIRFRAME
IPT

COCKPIT
IPT

AVIONICS
IPT

RADAR
IPTTier 4

Tier 3

Tier 2

Tier 1

ATF SPO
PROGRAM DIRECTOR

ENGINEERING

YF-23 PROGRAM

MANUFACTURING /
QA

YF-22 PROGRAM

PROPULSION

ACQUISITION
SUPPORT

TEST &
 EVALUATION

CONTRACTS

AVIONICS

PROGRAM
CONTROL

SAFETYLOGISTICS
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COMPANY
PRESIDENT

VP
ENGINEERING

VP
PRODUCTION

VP
QUALITY 

VP
MATERIEL

VP
FINANCE

PROGRAM
ORGANIZATION

-
MATRIXED

FROM
FUNCTIONAL

ORGANIZATIONS
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F-22 AIR VEHICLE 
PRODUCT MANAGER

F-22 SUPPORT SYSTEM 
PRODUCT MANAGER

F-22 PROGRAM VICE PRESIDENT 
AND GENERAL MANAGER

AIRFRAME 
IPT 

MANAGER

COCKPIT 
SYSTEM 

IPT MANAGER

AVIONICS 
IPT 

MANAGER
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AFORWARD 

FUSELAGE 
IPT

F-22 TRAINING SYSTEM 
PRODUCT MANAGER

FORWARD FUSELAGE IPT 
MANAGER

SUPPORT

VMS

AVIONICS

CENTER 
FUSELAGE

TRAINING

PROPULSION 
SYSTEM

COCKPIT

UTILITIES & 
SUBSYSTEMS

SUB-TIER TEAMS

INTEGRATION 
WITH OTHER TEAMS
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INTEGRATION 
WITH OTHER TEAMS

AIRFRAME

•   
•   
•   
•   
•   
•   
•   
•   
•   
•   
•   
•   
•   
•   
• 
• 
• 
•

DESIGN 
STRUCTURE 
MATERIALS 
WEIGHTS 
OBSERVABLES 
TOOLING 
MANUFACTURING 
PRODUCIBILITY 
SYSTEM ENGR 
INTEGRITY / R M & S 
TRAINING 
QUALITY ASSURANCE 
TEST & EVAL 
CM/DM 
SUBCONTRACTORS 
SPO 
DPRO 
DEPOT

From Functional “Stove Pipes”

To Integrated Product Teams

... And So Did the Contractors

VP
PROGRAM

Tier 1

Tier 2

Tier 3

Tier 4

• DESIGN

• STRUCTURE
• MATERIALS
• WEIGHTS
• OBSERVA BLES

• TOOLING
• MANUFACTURING
• PRODUCIBILITY
• SYSTEM ENGR

• INTEGRITY/RM&S
• TRAINING
• QUALITY ASSURANCE
• TEST & EVAL

• SUBCONTRACTORS
• ACC
• SPO
• DPRO

• DEPOT



IPD: 12/13/95  10:18 AM

UNCLASSIFIED

UNCLASSIFIED

LOCKHEED  � � BOEING
PRATT     &     WHITNEY

8

Result: An Integrated Product Team

YFF
AIR VEHICLE IPT

YFFAA
ATTACK 
AVIONICS

 TEAM

YFFAM
MISSION 
AVIONICS

 TEAM

YFFC
COCKPIT IPT

YFFF
AIRFRAME IPT

YFFI
AIR VEHICLE 

ANALYSIS
 & INTEGRATION IPT

YFFIC
CONFIGURATION 
DEVELOPMENT & 
CONTROL TEAM

YFFIT
SYSTEM 

TECHNOLOGY
INTEGRATION TEAM

YFFIV
VERIFICATION &

VALIDATION/
FFRR TEAM

YFFIX
SYSTEM 

EFFECTIVENESS/
THREAT TEAM

YFFM
FINAL ASSEMBLY
& CHECKOUT IPT

YFFU
UTILITIES &

SUBSYSTEMS IPT

YFFV
VEHICLE 

MANAGEMENT
SYSTEMS IPT

YFFW
ARMAMENT IPT

YFFAI
ATTACK 

ANALYSIS & 
INTEGRATION 

TEAM

SPO: Mr. Gutierrez
CR:  Mr. Alberts
        Mr. Broadwell

SPO:  Mr. Barga
CR:     Mr. Smart

SPO:  Mr. Garcher
CR:     Mr. Shue

SPO:  Mr. Burns   
           LtCol Newton
CR:     Mr. Thomas

SPO: Mr. Gonzalez
          Maj Merchant
CR:   Mr. Farr
          Mr. Sarama

SPO:  Mr. Hickey    
           LtCol Dean
CR:     Mr. Summerlot

SPO:  Mr. LeBlanc
CR:     Mr. Averett

SPO:  Capt Plevyak
CR:     Mr. Devino

SPO:  Mr. Liaugminas
CR:     Mr. Bangert

YFFII
AIR VEHICLE

INTEGRATION 
TEAM

SPO:  Maj Duffy
CR:     Mr. Byers

SPO:  Mr. Bletzinger
CR:    Mr. Williford

SPO:  Mr. Brown
CR:     Mr. Devino

SPO:  Mr. Kinzig
           Lt Col Smith
CR:     Mr. Schafer

SPO:Mr. Bougine
         Maj Bjorn
CR:   Mr. Walker

SPO: Mr. Schairbaum
          Mr. Bottenfield
CR:    Mr. Farren

SPO:  Col Beauchamp
           Mr. Dulai   
CR:     Mr. Elmore

SPO:Mr. Gibler    
        LtCol Costigan
CR:  Mr. Larson

YFFA
AVIONICS IPT
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Integrated Management Structure 

REQUIREMENTS

STATEMENT OF WORK (SOW)

INTEGRATED MASTER PLAN (IMP)

Functional System Specification

Tailored to development/manufacturing process
Outline of entire program
Single numbering system (Spec Tree/SOW/IMP/Award Fee plan)

 Guidance provided in request for proposal
 Contractor generated

Event-driven plan -- provides details,
significant accomplishments,and
success criteria

AWARD FEE Fee determined by Program Director

TECHNICAL PERFORMANCE MEASURES (TPMs)

Contract

Contract Data
Requirements List

Objective:  Contractor plans/commits to executable program; contractor manages to his plan;
government evaluates and rewards performance

Feedback

Expands IMP -- provides
detailed tasks and
schedules

Management Tools

COST/SCHEDULE CONTROLS SYSTEM CRITERIA (C/SCSC)

OUTLINE

INTEGRATED MASTER SCHEDULE (IMS)
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Implementation Metrics

REALLOCATED
PROPOSAL
WEIGHT

DESIGN-TO-WEIGHT (DTW)

Performance Schedule

Cost

Cost/Schedule Control
System (C/SCS)

Technical Performance
Measures (TPM) System

Integrated Master Plan &
Integrated Master Schedule

(IMP/IMS)

Activity Name ACTIVITY 
CODE Apr May Jun Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

1993 1994

Apr May Jun Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

1993 1994

VMS CRITICAL DESIGN 
REVIEW

J03

VMS DETAILED DESIGN 
COMPLETE

J0306

VMS COMPUTER 
RESOURCES CDR 
COMPLETE

J030616

MEDS DESIGN REVIEW 
UPDATE (DRU) 
COMPLETE

J030616A

PICC CDR COMPLETEJ030616B

APOWER SUPPLY CDR 
COMPLETE

J030616C

METS  CDR COMPLETEJ030616D COMPLETED 10/30/92
TPS CDR
COMPLETE

J030616E

AA

TPS SW CDR 
COMPLETE

J030616F

VMS VKS CDR 
COMPLETE

J030616G

METS SOFTWARE 
BASELINE RELEASED

J030616H

AAAAAAAAAAAAAAAAAAAAAA

VKS CDR UPDATE 
COMPLETE

J030616I

A

PICC SPEC V&V PLAN 
COMPLETE AND 
AVAILABLE

J030616J

AAA

Common toolset across F-22 Government - Industry Team
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Ingredients of an Effective IPT

• One - One mapping of organizational structure across Gov’t - Industry team
• Common vision/focus on total weapon system

• Promote and practice  CAESAR style management
                        Challenge•
                                 Accountability
                                           Empower
                                                     Support
                                                               And
                                                                       Reward
• Acceptance by the team that virtually all decisions represent a

balance/compromise, not
                         Best Performance
                                 Lowest Cost
                                           Most Supportable
                                                    Lasts Forever
• Open communication lines across team
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F-22 Lessons Learned

• IPT philosophy takes leadership commitment from the top

• Need to constantly work at improving team communication/integration

•• The “I” in IPT  is integrated, not independent

•• Vertical and horizontal integration is critical

•• Business (Finance/Contracts) needs to be closely integrated

• Functionals must clearly understand their roles and responsibilities

•• Meddling is not in vogue!

• Best to involve all stakeholders who have a interest in the outcome

•• SPO, contractors, suppliers, User, DPRO, and OSD

• Training to function as a team is paramount

•• Empowerment doesn’t mean independence
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F-22 Lessons Learned (cont)

• IPT managers must have authority over personnel and budget resources

• An integrated network of communications / software tools is mandatory

• IPT goals and objectives must be established and tracked!

•• Ensure all team members participate in decisions

•• Develop meaningful team metrics

• Put the right people in the right job at the right time

•• Appoint and train “leaders”

•• Replace “leaders” that don’t/can’t lead

• There is no substitute for open dialog

•• Communicate, communicate, communicate!
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Visible Benefits to the F-22 Program

• Improved design maturity
•• Identified and resolved numerous technical problems
•• High fidelity design earlier in development
•• Configuration represents balance between performance, cost,

and RM&S

• User involvement in design solution
•• All participants understand the issues
•• Enhanced customer (user) satisfaction
•• Lead the charge in making cost - requirement trades

• Improved management flexibility
•• Identify problems earlier
•• Get faster agreement on solutions
•• Better response time to contingencies

Improved understanding and cooperation across Team
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Summary

• F-22 program management is convinced that the process works -
results are real and visible

• Management, organization, and contract structure are breaking new
ground in weapon system acquisition

•• IPTs are organized along product lines

• IPTs are a way of life for the program after 4 years of operation

• Each situation (program/phase) requires its own unique solution

•• F-22 was fortunate in having the opportunity to implement IPTs
from the start
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